7 -Chloro -2-methoxyphenothiazin -3 -ol, 7 -Chloro -3 -acetoxy-2-methoxyphenothiazine, 7-Chloro-3-acetoxy-10-acetyl-2-methoxyphenothiazine, 7-Chloro-2-methoxyphenothiazin-3-ol-oxide A number of new hydroxyphenothiazines (2) are synthesised by the reduction of corresponding 3H-phenothiazin-3-ones with sodium dithionite and zinc dust-acetic acid. The oxidation of acetoxyphenothiazines (3) with H2O2 in acetone-ethanol provided directly substituted 2-methoxyphenothiazin-3-ol-5-oxides (5). Two series of acetylated derivatives viz. O-and 0,N-acetylated of 2 were prepared.
In continuation of our studies in heterocycles of Pharmacological interest [1] , we developed a simple route for the synthesis of phenothiazin-ols and their sulfoxides.
7-Substituted-2-methoxyphenothiazin-3-ols (2) were synthesized by the reduction of corresponding 7-substituted-2-methoxy-3H-phenothiazin-3-ones (1) [5] with (i) sodium dithionite in acetone or methanol (ii) Zn dust in acetic acid. Two series of acetylated derivatives viz; 0-and 0,N-acetylated of 2 were prepared. O-Acyl derivatives were obtained by acetylation of 2 with AC20/pyridine in presence of little sodium dithionite. Reductive acetylation of 1 with zinc dust/Ac20 in presence of pyridine (as a catalyst) gave two series of ace- tylated phenothiazines, in which, the degree of acetylation depends upon the reaction conditions (Scheme 1).
There is only few references [3, 4] deals with the synthesis of hydroxyphenothiazine sulfoxides, which has required careful experimental conditions. To develop a new route for the synthesis of sulfoxides, oxidative reaction of 3 with many oxidants like 30% H2O2 in acetone-ethanol, 30% H2O2 in AcOH, K2Cr207 in AcOH and 10% aqueous KMn04 were studied. 3 on oxidation with 30% H2O2 in acetoneethanol gave directly 7-substituted-2-methoxyphenothiazin-3-ol-5-oxide (5) via oxidative deacetylation (Scheme 1). On the contrary, 3 on oxidation with 30% H2O2 in acetic acid gave 1, instead of expected 5 or its 3-acetoxy derivative.
It may be due to the oxidative deacetylation of 3. It appears that acedic acid and H2O2 gave peracetic acid and water. Due to acedic medium, 3 is hydrolysed to 2 and acetic acid. 2 thus formed, is immediately oxidized by peracetic acid to 1. The structure of all these phenothiazine derivatives have been confirmed by their elemental analysis, IR, UV and mass spectral studies, and purity was ascertained by TLC (Table I-IV) . The synthesis of possible metabolities of the phenothiazine drugs Mill be reported in our further communication.
Experimental
Synthesis of 7-substituted-2-methoxyphenothiazin-3-ols (2) Method A: Reduction of 1 with sodium dithionite A mixture of 1 g of 1, 1.2 g of sodium dithionite, 5 ml of distilled water and 7 ml acetone or 10 ml methanol was heated under gentle reflux for 80 min. The mixture, which had turned from violet to colourless was allowed to cool and poured into a solution of 3.5 g of sodium dithionite in 200 ml H2O. The resulting white solid was washed with water, dried in vacuum at 100 °C and crystallized from benzene-acetone to give desired product. Additional crystallization from benzene provided the analytical sample (Table I) .
Method B: Reduction of 1 with zinc dust in AcOH
A solution of 1 g of 1 in a mixture of 50 ml acetone and 5 ml glacial AcOH was heated on a steam bath for 1 h, under addition of small amount zinc dust. When the solution became colourless, it was hot filtered and the acetone removed by distillation. On cooling 2 separated in pure state. Crystallization from suitable solvent provided analytical pure sample.
Synthesis of 7-substituted-3-acetoxy-2-methoxyphenothiazine (3)
Method A: Acetylation of 2 A mixture of 0.01 mole of 2, 3.8 ml pyridine, 0.1 g sodium dithionite and 1-2 drops of AC2O was stirred for 3 h at ambient temperature, and poured into 100 ml of cooled water. The resulting solid was washed with water, dried and crystallized from benzene to give the desired product (Table II) .
Method B:
By reductive acetylation of 1 under mild condition 0.00132 mole of 1 in 10 ml Ac20 and 0.2 ml pyridine, as a catalyst, was stirred with zinc dust (0.3 g) at room temperature for 20 min. The colourless solution was filtered and poured into ice cooled water. The resulting solid was purified as above.
Synthesis of
7-substitvtied-3-acetoxy-lO-acetyl-2-methoxyphenothiazine (4) 0.00264 mole of 1 in 24 ml Ac20 and 2 ml pyridine was stirred with zinc dust (6 g) at room temperature for 10 min, and then heated to reflux for 20 min. The colourless solution was filtered, poured into ice cooled water and worked as above (Table III) .
7-substitiUed-2-methoxyphenothiazin-3-ol-5-oxide (5) 0.0016 mole of 3 in 1.2-1.5 ml 30% H202, 5 ml ethanol and 10 ml acetone was heated under reflux for about 6 h and the resulting solid was washed with petroleum ether. Crystallisation from suitable solvent gave 5 as an analytical pure sample (Table IV) .
Oxidative deacetylation of 7-svhstituted-3-acetoxy-2-methoxyphenothiazine (3) 0.5 g of 3 in 10 ml glacial AcOH was refluxed and 30% H202 (2 ml) or K2Cr207 (1.5 g) or 10% aqueous KMn04 (8 ml) was added, immediately reaction mixture changed to brown red colour from colourless or pale yellow. After 15 min the reaction mixture cooled and the solid was collected by filtration and worked as before, in each case, almost quantitative yield of the corresponding 1 was obtained.
